The purpose of the study was to analyse quality of life (QoL) indicators in patients with metabolically healthy obesity (MHO) associated with ≥ 5% weight loss. Material and Methods -The study involved 44 females with MHO (according to the IDF criteria of the metabolic syndrome (MS), 2005) and 33 females with metabolically unhealthy obesity (MUHO) aged 19-59 years. To assess QoL, we used the SF-36 questionnaire (Medical Outcomes Study -Short Form 36). Results -Initially QoL indicators in both groups were not significantly different statistically. The physical component of health (PHsum) in the MHO and MUHO groups averaged 53.9±6.7 & 50.6±6.3 points (p=0.032). The mental component of health (MHsum) averaged 42.1±1.8 & 45.1±1.8 points (p=0.255). The ≥5% decrease in body weight (from the initial body weight) after 6 months led to an increase in the indicators of physical role functioning by 11.6%, vitality by 12.8%, social functioning by 11.2%, emotional role functioning by 11.9%, mental health by 8.8% (p<0.05) in the MHO group, while in the MUHO group the indicators of physical role functioning increased by 24.6%, emotional role functioning by 39.5%, and mental health by 9.2 % (p<0.05). Conclusion -The MHO group is characterized by higher physical component of health, without a statistically significant difference in the indicators of each of the 8 scales of the SF-36 questionnaire. A ≥ 5% decrease in the body mass in patients of both groups is accompanied by the increase in the indicators of QoL. Keywords: metabolically healthy obesity, quality of life, SF-36 questionnaire. Cite as Ostrovskaya Е.V., Romantsova Т.I., Gerasimov A.N., Novoselova Т.Е. Dynamics of quality of life indicators associated with weight loss in patients with metabolically healthy obesity. Russian Open Medical Journal 2019; 8: e0309.
Introduction
Quality of life (QoL) is the integral assessment of patients' physical, mental, and social functioning, based on their subjective perception. The study of QoL indicators and their changes in dynamics, along with the study of physical, laboratory, and instrumental data, helps to evaluate the effectiveness and feasibility of the ongoing therapy [1, 2] . According to numerous studies, it has been determined that obesity has a negative impact on the quality of life indicators; weight loss has a distinct positive effect on these parameters [3] [4] [5] [6] [7] . Heterogeneity of obesity has been discussed over the recent years. Metabolically healthy obesity has been singled out as a special phenotype, in which indicators of carbohydrate metabolism, lipid spectrum, and blood pressure remain intact, despite high body mass index (BMI) [8] . Up until recently, unified definitions of metabolically healthy obesity (MHO) have not been developed, which consistently affects the variability of data regarding its prevalence. After analysing 27 studies using 30 different definitions, the prevalence of this obesity phenotype ranged from 10 to 51% [9] . According to the 2013 BioSHaRE-EU Healthy Obese research project, which included 10 large-scale cohort studies using more stringent MHO criterianone of the metabolic syndrome (MS) criteria, the MHO prevalence in women ranged from 7% to 28% and in men from 2% to 19% [10] . According to Russian researchers, MHO prevalence depending on the region of the Russian Federation ranges from 25.7% to 52.2% [11] .
Currently, very few works are dedicated to QoL assessment in MHO patients. According to the results of the Korean National Health and Nutrition Examination Survey (KNHANES), which involved 6217 men and 8243 women, QoL of patients with MHO was negatively influenced less by obesity, but more by the presence of metabolic disorders [12] . At the same time, there is evidence that a high BMI is associated with a decrease in the quality of life even in the absence of metabolic disorders [13, 14] .
The purpose of the study was to analyse quality of life indicators in patients with metabolically healthy obesity associated with ≥5% weight loss.
Material and Methods

Study design
The study involved 44 patients with MHO according to the IDF criteria of the metabolic syndrome (MS), 2005. Apart from the mandatory criterion, i.e. obesity (BMI≥30 kg/m2), this group included patients characterized by the presence of no more than one of the following MS components: triglycerides level (TG) ≥150 mg/dl (1.69 mmol/l) or specific lipid-lowering therapy; high density lipoprotein cholesterol level (HDL) <40 mg/dL (1.0 mmol/L) in men and <50 mg/dL (1.3 mmol/L) in women, or specific lipid-lowering therapy; systolic blood pressure (SBP) ≥130 mmHg or diastolic blood pressure (DBP) ≥85 mmHg or antihypertensive therapy; an increase in fasting plasma glucose (FPG) ≥110 mg/dl (5.6 mmol/L), or hypoglycemic therapy.
The comparison group included 33 patients with metabolically unhealthy obesity (MUHO). The age of the participants ranged from 19 to 59 years. We assessed the indicators of anthropometry, carbohydrate and lipid metabolism initially and after 6 months against the background of body weight decrease. To assess patients' QoL, we used the non-specialized SF-36 questionnaire (Medical Outcomes Study -Short Form 36), which includes 36 questions grouped into 8 scales: physical functioning (PF), physical role functioning (PRF), bodily pain (BP), general health (GH), vitality (V), social functioning (SF), emotional role functioning (ERF), mental health (MH) [15] .
Eligibility criteria
The eligibility criteria for the study were as follows: genderfemale, age 19 to 59 years, presence of obesity (BMI≥30 kg/m 2 ) in combination with one of the components of the metabolic syndrome (except for waist circumference (WC)).
The non-eligibility criteria for the study were as follows: gender -male, age younger than 19 and older than 59 years, BMI less than 30 kg/m 2 , presence of chronic inflammatory and infectious diseases, severe form of type 2 diabetes, type 1 diabetes, chronic infectious and inflammatory diseases in the acute stage, presence of acute cardiovascular events (myocardial infarction, stroke) in the medical history, severe somatic pathology, cancer, pregnancy, and lactation.
Study setting
The study was conducted in the Endocrinology Clinic of the 
Medical intervention
To identify MHO phenotype, we took into consideration the MS definitions (IDF, 2005) . In addition to the mandatory criterion -obesity (BMI ≥30 kg/m 2 ), this group included patients characterized by presence of not more than one of the following MS components: TG≥150 mg/dl (1.69 mmol/L) or specific lipid-lowering therapy; HDL<40 mg/dL (1.0 mmol/L) in men and <50 mg/dL (1.3 mmol/L) in women, or specific lipid-lowering therapy; SBP≥130 mmHg or DBP≥85 mmHg, or antihypertensive therapy; an increase in FPG ≥110 mg/dL (5.6 mmol/L), or sugar-reducing therapy. The comparison group included patients with metabolically unhealthy obesity.
All patients were given recommendations for lifestyle modification concerning nutrition and physical activity. Patients with multiple ineffective attempts to reduce body weight using diet therapy in their medical history were additionally prescribed pharmacotherapy for obesity: sibutramine (Reduxin®) -LLC Ozone, Russian Federation, orlistat (Xenical®) -F. Hoffmann-La Roche Ltd, Switzerland. We performed comparative analysis of the initial indicators of anthropometry, lipid, carbohydrate metabolism and major QoL parameters. These indicators were assessed in dynamics in patients who reduced body weight by ≥5%.
In the course of observation, which lasted 6 months, we assessed anthropometry data (height (initial), body weight, waist circumference (WC), hip circumference (HC), BMI), carbohydrate and lipid metabolism parameters.
All biochemical and hormonal studies were carried out in the Interclinical Biochemical Laboratory of the Centralized Laboratory and Diagnostic Service of the Laboratory Blood Transfusion Complex of I.M. Sechenov First Moscow State University (Moscow, Russia).
QoL parameters were assessed initially and after 6 months using the non-specialized SF-36 questionnaire (Medical Outcomes Study -Short Form 36). When processing the results, the obtained answers received for all points form 8 scales. In accordance with standard processing procedure, the value of each scale is expressed in standardized points and ranges from 0 to 100, where 0 is the worst and 100 is the best quality of life.
Statistical analysis
The data obtained in the study was processed using the IBM SPSS Statistics Version 22.0 for Windows statistical software package. We estimated M±SEM (mean with standard error of the mean). To determine statistical significance of mean values in subgroups, we used analysis of variance. To assess the presence and strength of relations between numerical indicators, we used Pearson correlation coefficient. To assess the dynamics of numerical indicators, the amount of change was calculated as the difference ∆ between the values during the second and first visits.
To determine reliability of change, average value of Δ was compared with zero using Student's criterion. The differences were considered statistically significant at significance level of mean difference p<0.05.
To check the applicability of parametric statistics methods, we calculated the values of skewness ration and kurtosis. The value for all numerical indicators that we used turned out to be quite small, which made it possible to use the contrast of means using analysis of variance [16] .
The sample size had not been pre-calculated.
Results
Initially, during the first visit, in the course of comparison of patients in the MHO and MUHO groups, we did not obtain any statistically significant differences (р>0.05) in terms of BMI, history of obesity duration, and basal insulin level (Table 1) .
Such indicators as age, SBP level, WC, fasting glucose, Cpeptide, and triglycerides were initially statistically significantly lower in the MHO group (p<0.05) when included into the study. The level of high density lipoproteins in the MHO group was statistically significantly higher than in the MHO patients (p=0.018) ( Table 1) .
When assessing quality of life of patients with metabolically healthy obesity, it is necessary to consider the fact that this term refers exclusively to manifestations of cardiovascular pathology, carbohydrate and lipid metabolism disorders [17] . Quality of life depends on many associated diseases that are not considered as MHO criteria.
The comorbidity structure in patients from both groups has an almost equal frequency of allergic reactions and pathology of the gastrointestinal tract occurrence. Gynecological pathology was the most wide-spread one, i.e. it was observed in 50% of patients with MHO and in 70% of patients with MUHO, joint pathology was detected in 6.7% of patients with MUHO and was not detected in patients with MHO. Arterial hypertension in metabolically healthy patients is statistically less significant compared with metabolically unhealthy patients: 17.9% and 78.1% (p<0.001), as well as carbohydrate metabolism disorders: 5.3% and 45.2% (p<0.001) (Figure 1 and Figure 2 ).
Figure 4. Dynamics of QoL indicators in patients associated with ≥5% body weight loss (in points) .
MHO1, metabolically healthy obesity visit 1; МHО2, metabolically healthy obesity visit 2; МUНО1, metabolically unhealthy obesity visit 1; МUНО2, metabolically unhealthy obesity visit 2; PF, physical functioning; RP, physical role functioning; BP, bodily pain; GH, general health; VT, vitality; SF, social functioning; RE, emotional role functioning; MH, mental health.
Figure 5. Dynamics of QoL indicators in patients whose body weight was not reduced (in points).
Initially, in the MHO group indicators of physical functioning, physical role functioning, general health, vitality and social functioning were slightly higher than in the MUHO group, while the parameters of emotional role functioning and mental health were lower than in the MUHO group, however, there were no statistically significant differences revealed -p>0.05 (Figure 3) In 6 months' time, a decrease in body weight of 5% or more was observed in 28 people in the MHO group (63.6%), and in 21 patients (63.6%) in the MUHO group. In general, all QoL indicators in both groups associated with ≥5% weight loss after 6 months increased (Table 2, Figure 4) .
In the MHO group indicators of physical functioning increased by 7.5%, physical role functioning -by 11.6%, vitality -by 12.8%, social functioning -by 11.2%, emotional role functioning -by 11.9%, mental health -by 8.8% from the original ones (p<0.05). In the MUHO group we observed a statistically significant (p<0.05) increase in indicators of physical role functioning -by 24.6%, role-based emotional functioningby 39.5%, and mental health -by 9.2%, which was accompanied by a clinically significant decrease in body weight (Table 3) .
We carried out analysis of the dynamics of quality of life indicators in patients whose body weight was not reduced by the time of the second visit. In the MHO group (n=2), we observed a slight decrease in the indicators of vitality, emotional role functioning, and mental health. In the MUHO group (n=6), all QoL indicators increased slightly ( Figure 5 ).
No undesirable effects were observed in the course of the study.
Discussion
At the point of time when our study was carried out, there had already been data available from five foreign investigations evaluating quality of life indicators in patients with metabolically healthy obesity.
In a large population-based Health Survey, which included 10,477 participants, when using the SF-12 quality of life questionnaire, patients with metabolic comorbidity demonstrated lower quality of life associated with health than those who did not have one, regardless of BMI. However, the quality of life decreases significantly in obese people with an increase in BMI even in the absence of metabolic comorbidity [14] . The statistically significantly higher frequency of arterial hypertension and carbohydrate metabolism disorders, as well as the high frequency of gynecological pathology and joint pathology in patients with MUHO, which the present study has revealed, make a certain contribution to the decrease in QoL indicators in this group of patients.
Some researchers note lower QoL indicators in patients with MHO compared with people with normal body weight, both metabolically healthy and unhealthy, especially in females [12] . Yang Y. et al. used data from the Fifth Korean National Health and Nutrition Examination Survey (KNHANES Qual Life Res 123 V-2). The researchers identified 4 groups of patients: metabolically healthy and unhealthy with normal body weight, as well as groups with metabolically healthy and unhealthy obesity (average BMI of 27.3±0.1 and 28.1±0.1 kg/m 2 , respectively). To assess QoL they used the EuroQol-5D questionnaire (EQ-5D). The lowest indicators of the QoL physical scale were in metabolically unhealthy males with normal body weight (BMI=22.1 kg/m 2 ), which indicates that unhealthy metabolic status has a greater effect on the QoL than obesity. Interestingly, in females, a decrease in the quality of life was more influenced by an increase in body weight than an unhealthy metabolic status [12] . The study conducted in Germany discovered that QoL parameters conditioned by physical condition are at their highest in metabolically healthy people without excess weight, slightly lower in the MHO group, and even lower in metabolically unhealthy patients with normal body weight, and at the lowest in metabolically unhealthy people with obesity. In the MHO and MUHO groups, the overall physical health indicator for women was 49.2 (47.8 to 50.6) and 44.1 (43.1 to 45.1) points, respectively. The influence of additional factors, including age, educational status, health-related behavior, and underlying diseases on the QoL was more pronounced in women than in men [3] . In our study, the physical health component (PHsum) in the MHO and MUHO groups was initially 53.9±6.7 (39.9 to 69.3) and 50.6±6.3 (36.9 to 60.25) with a statistically significant difference (p=0.032). As for the mental health component (MHsum), initially in these groups it was 42.1±1.8 and 45.1±1.8 points (p=0.255). In a study by L.M. Donini et al., there were no statistically significant differences between the MHO and MUHO groups, both in terms of the total physical health (PHsum) 58.4±21.4 and 59.5±19.4 (p=0.33) and general mental health (MHsum) 57.8±20.1 and 61.4±17.7 (p=0.27) (an abridged version of the SF-36 questionnaire was used) [13] .
In our study, we received the lowest number of points in terms of general health in both MHO and MUHO groups: 47.61±2.17 and 41.67±2.71, but without a statistically significant difference (p=0.087). This indicator was the lowest one out of eight evaluated using the SF-36 questionnaire in both groups under study. 68 women with MHO and 126 women with MUHO (taking into account the MS criteria from 2005) took part in a 2017 study conducted in Finland. Korhonen PE et.al also found the greatest decrease in terms of general health points for MHO and MUHO: 62.4±17.1 and 57.5±17.7, respectively, but with statistically significant differences between the groups (p=0.023) [7] .
In our study, we have found that, despite the statistically significant differences in most metabolic indicators between the MHO and MUHO groups during the first visit, the main parameters of their quality of life did not differ significantly statistically. None of the groups showed a decrease in QoL parameters of less than 20 points on any scale, which indicates absence of a pronounced decrease in the quality of life.
The relatively low indicator of general health in the MHO group (less than 50 points) was correlated with the indicator of physical and social role functioning (more than 70 points), which indicates that in the state of general health in these patients practically does not limit their physical and social activity.
At the same time, in MHO patients whose body weight was not reduced over 6 months, there was a decrease in the parameters of vitality, emotional role functioning, and mental health.
Conclusion
According to our study, we observed higher quality of life indicator, which reflects the overall physical health component in the patient group with metabolically healthy obesity. For the general mental health component, a statistically significant difference in the indicator between the MHO and MUHO groups was not revealed. For each of the scales of the SF-36 questionnaire individually, no statistically significant difference was found between the groups of patients under study. In the MHO group, alongside with a ≥5% decrease in body weight, there was an increase in indicators of vitality, emotional role functioning and mental health alongside with an increase in social functioning. A ≥5% decrease in body weight in patients with metabolically healthy obesity and in patients with complicated obesity is accompanied by an increase in the QoL. This determines the need for weight loss, regardless of the phenotype of obesity.
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